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(54) PNEUMATIC RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy both operational stability and 
vibration comfort by using appropriate rubber of which the elastic 
modulus of rubber is in a specified range. 

SOLUTION: In this tire 1, bead fillers 4 are arranged on the positions 
directly over bead cores 2 between the main body parts 3a of a carcass 
ply 3 toroidally extending over between a pair of the bead cores 2, and 
the fold back parts 3b of the carcass ply 3 wound back around the bead 
cores 2 from the main body parts 3a. Hereat, special rubber 4a having 
characteristic of which the elastic modulus of rubber is relatively large in 
the range of strain 0-2%, and relatively large in the range of strain 5-8%, 
is arranged in at least one part of the bead filler 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radial-ply tire containing air which is characterized by providing the following and which arranges 
special rubber and is characterized by the bird clapper This soma of the carcass ply prolonged in the shape of a 
toroid ranging over between the bead cores of a couple It sets into the radial-ply tire containing air which comes 
to arrange a bead filler in the bead core right above position between the cuff sections of the carcass ply rolled 
back around a bead core from this soma of this, and an elastic modulus is the comparatively large and rubber 
property of this bead filler comparatively small in the range of 5 - 8% of distortion at the range of 0 - 2% of 
distortion at least in part. 

[Claim 2] The elastic modulus in the range of 0 - 2% of distortion is 50-70MPa. The elastic modulus in the range 
and the range which is 5 - 8% of distortion is 15-25MPa. Radial-ply tire containing air according to claim 1 in the 
range it is 2 to 5 times whose rate over the elastic modulus in the range of 5 - 8% of distortion of the elastic 
modulus in the range which is a range and is 0 - 2% of distortion of this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the radial-ply tire containing air which 

reconciled the both sides of oscillating degree-of-comfort nature and driving stability. 

[0002] 

[Description of the Prior Art] As for the radial-ply tire for passenger cars, it is common to arrange the bead filler 
which consists of hard rubber over near the maximum width position of a tire from the bead core right above 
position between this soma of the carcass ply prolonged in the shape of a toroid ranging over between the bead 
cores of a couple and the cuff section of the carcass ply rolled back around a bead core from this soma of this. 
[0003] By the way, it is useful to raise the hoop-direction rigidity of a tire, in order to raise driving stability 
generally, and in order to raise oscillating degree-of-comfort nature, it is useful to make radial rigidity of a tire 
small. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, although it improves about driving stability when the 
aforementioned hoop-direction rigidity increases, in using hard rubber for a bead filler, since the aforementioned 
radial rigidity will also increase, it will get worse about oscillating degree-of-comfort nature, and although it 
improves about oscillating degree-of-comfort nature in using soft rubber for a bead filler, on the other hand, 
driving stability will get worse. Therefore, generally, driving stability and oscillating degree-of-comfort nature 
have the relation which ****** two times, and it was supposed that it was difficult to reconcile both. 
[0005] In order to satisfy the both sides of driving stability and oscillating degree-of-comfort nature, when it 
inquired wholeheartedly, this invention person acquired the following knowledge and succeeded in satisfying the 
both sides of driving stability and oscillating degree-of-comfort nature based on this knowledge. 
[0006] In the time of load rolling of a tire namely, driving stability The deformation to a tire hoop direction makes 
it distortion of the portion of a bead filler, and is usually 0 - 2% of range, moreover, oscillating degree-of-comfort 
nature Tire radial deformation made it distortion of the portion of a bead filler, and found out that it was usually 
5 - 8% of range, and based on this knowledge, distortion is 0 - 2% of range, and 5 - 8% of range, and succeeded in 
developing the bead-filler rubber which has a respectively proper elastic modulus. 

[0007] The purpose of this invention is by using the proper rubber which has the rubber property that attain 
rationalization of the rubber property of a bead filler, namely, the rate of rubber elasticity becomes comparatively 
large in the range of 0 - 2% of distortion, and becomes comparatively small in the range of 5 - 8% of distortion at 
a bead filler to offer the radial-ply tire containing air into which the both sides of driving stability and oscillating 
degree-of-comfort nature can be satisfied. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the radial-ply tire containing 
air of this invention This soma of the carcass ply prolonged in the shape of a toroid ranging over between the 
bead cores of a couple, It comes to arrange a bead filler in the bead core right above position between the cuff 
sections of the carcass ply rolled back around a bead core from this soma of this. The special rubber which has 
the rubber property of this bead filler comparatively large [ at least in part / in the range of 0 - 2% of distortion ] 
an elastic modulus and comparatively small in the range of 5 - 8% of distortion is arranged. 

[0009] In addition, although an elastic modulus is based on the tension test measuring method of JIS K 6254 in 
principle, test conditions differ the following point. Specifically [ both ], initial stress and initial distortion 
examined by 0.2mm a part for /and temperature having pulled the 1mm x1mm x20mm test piece under the test 
condition 0 and whose speed of testing are 25 degrees C, created the stress-strain curve, and decided to ask 
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for an elastic modulus from the in^^Rtion of the tangent drawn on this curvl^K>r example, the elastic modulus 
at the time of 1% of distortion draws a tangent in the position of 1% of distortion of the aforementioned curve, 
and presupposes that it is asked from the inclination of this tangent. The above is performed from two test 
pieces and the elastic modulus is made into the average. 

[0010] Moreover, the elastic modulus of hard rubber, an equivalent grade, or 80% or more of elastic modulus of 
hard rubber is usually specifically meant as an elastic modulus being comparatively large, and, specifically, 40% or 
less of the elastic modulus of the elastic modulus of soft rubber, an equivalent grade, or hard rubber is usually 
meant as an elastic modulus being comparatively small. 

[001 1] Furthermore, the elastic modulus in the range of 0 - 2% of distortion is 50-70MPa. The elastic modulus in 
the range and the range which is 5 - 8% of distortion is 15-25MPa. It is more suitable that it is in the range it is 
2 to 5 times whose rate over the elastic modulus in the range of 5 - 8% of distortion of the elastic modulus in 
the range which is a range and is 0 - 2% of distortion of this. 
[0012] 

[Embodiments of the Invention] Having the typical crosswise cross section of the radial-ply tire containing air 
which follows this invention at drawing 1 , for one in drawing, as for a bead core and 3, the radial-ply tire 
containing air and 2 are [ a carcass ply and 4 ] bead fillers. The tire 1 of this drawing arranges a bead filler 4 in 
the bead core right above position between this soma 3a of the carcass ply 3 prolonged in the shape of a toroid 
ranging over between the bead cores 2 of a couple, and cuff section 3b of the carcass ply 3 rolled back around 
the bead core 2 from this soma 3a of this. 

[0013] Special rubber 4a which has the rubber property comparatively large [ at least in part / in the range of 0 
- 2% of distortion ] the elastic modulus and comparatively small in the range of 5 - 8% of distortion is arranged in 
this bead filler 4. 

[0014] For this special rubber 4a, specifically, the elastic modulus in the range whose elastics modulus in the 
range of 0 - 2% of distortion are the range of 50-70MPa and 5 - 8% of distortion is 15-25MPa. It has a property 
in the range it is 2 to 5 times whose rate over the elastic modulus in the range of 5 - 8% of distortion of the 
elastic modulus in the range which is a range and is 0 - 2% of distortion of this. 

[0015] In addition, although drawing 1 showed the case where special rubber 4a had been arranged to the whole 
bead filler 4, as shown in drawing 2 , you may arrange special rubber 4a to a part of bead filler 4, for example. 
When arranging special rubber 4a to a part of bead filler 4, it is desirable that the rate of special rubber 4a 
occupied to a bead filler 4 is 35% or more, and it is desirable to arrange special rubber 4a into the portion located 
in the direction outside of the diameter of a tire of a bead filler 4. 

[0016] As for this rubber, it is desirable to blend for example, heat-hardened type phenol resin and an ethylene 
union. 

[0017] The place mentioned above cannot be passed for an example of the gestalt of operation of this invention 

to have been shown, but various change can be added in a claim. 

[0018] 

[Example] Next, the pneumatic tire according to this invention is made as an experiment, and since the 
amphoteric ability of driving stability and oscillating degree-of-comfort nature was evaluated, it explains below. 
This soma 3a of the carcass ply 3 to which an example has the direction cross section of a width of tire shown 
in drawing 1 , and tire size is PSR 195/65 R15, and extends in the shape of a toroid ranging over between the 
bead cores 2 of a couple, A bead filler 4 is arranged in the bead core right above position between cuff section 
3b of the carcass ply 3 rolled back around the bead core 2 from this soma 3a of this. The elastic modulus 
averages in the range of 0 - 2% of distortion to the whole bead filler 4. It averages in 55MPa and the range of 5 - 
8% of distortion. Special rubber 4a which is 18MPa was arranged. It is about 3 times the rate over the elastic 
modulus in the range of 5 - 8% of distortion of the elastic modulus in the range of 0 - 2% of distortion at this 
time of this. 

[0019] As for both the elastics modulus of this special rubber 4a, initial stress and initial distortion asked for the 
1mm x1mm x20mrn test piece from the inclination of the tangent drawn to the stress-strain curve which 0 and a 
speed of testing pull under the test condition whose 0.2mm part for /and temperature are 25 degrees C, 
examine, and show to drawing 3 . The elastic modulus of 1% of distortion and the bead filler 4 at the time of 5% is 
shown in Table 1. In addition, about other structures, the thing almost equivalent to the usual tire for passenger 
cars was used. 

[0020] moreover, a comparison sake — the elastic modulus of 5% of distortion — 50MPa(s) it is — the 
conventional example which has arranged the bead filler which consists of hard rubber, and the elastic modulus 
of 5% of distortion — 10MPa(s) it is — also about the example of comparison which has arranged the bead filler 
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which consists of soft rubber, it \^^Jistorted similarly and asked for the elJ^^ modulus of the bead filler 4 at 
the time of 1% and 5% These elastics modulus are also shown in Table 1. 

[0021] (Test method) You equipped the front-wheel driven vehicles of 2000 cc class with each above-mentioned 
sample offering tire, it made it run these vehicles, and was evaluated about the driving stability and oscillating 
degree-of-comfort nature at that time. In addition, driving stability is a pavement road surface 60 - 1 00 km/h It 
was made to run and feeling evaluation was carried out, and oscillating degree-of-comfort nature made it run a 
level difference way, a joint way, and a bell JIAN way by 20 - 60 km/h, and carried out feeling evaluation, and all 
evaluated the performance on the basis of the conventional example. These evaluation results are also shown in 
Table 1. 
[0022] 
Table 1] 
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[0023] From the evaluation result of Table 1, the example is excellent in the amphoteric ability of driving stability 

and oscillating degree-of-comfort nature compared with the conventional example. 

[0024] 

[Effect of the Invention] By this invention, offer of the radial-ply tire containing air which satisfied the both sides 
of driving stability and oscillating degree-of-comfort nature was attained. 
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" Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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• . .. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the crosswise cross section of the typical radial-ply tire containing air according to this 
invention. 

[Drawing 2] It is the crosswise cross section of other radial-ply tires containing air according to this invention. It 
is drawing. 

[Drawing 3] It is drawing which plotted the stress-strain curve when pulling each test piece to 1 shaft 
orientations. ^ 
[Description of Notations] 

1 Radial-ply Tire Containing Air 

2 Bead Core 

3 Carcass Ply 

3a Carcass ply 3 This soma 
3b Carcass ply 3 Cuff section 

4 Bead Filler 

4a Special rubber 
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Drawing selection drawing 3 
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